Approach
The ice shapes used in this study were accreted on the NLF-0414 airfoil in the IRT under the following icing conditions. The NLF-0414 model tested in the LTPT had a chord of 36 inches and a span of 36 inches. It had a removable leading edge in order to attach different ice shapes. Figure 1 shows the three-dimensional cast ice pieces mounted with a stainless steel piece for pressure taps sandwiched between them. 
N_¢mcrical Methods
The 
Grid Sensitivity Test
In order to achieve high quality numerical results, a series of grids for the inner block having different densities in both normal and circumferential directions were constructed (the dimension of the outer block was fixed). The WIND code was then run with three different turbulence models described above, using these grids, and the aerodynamic properties were compared to the experiment.
The first set of grids constructed were used for an investigation of the normal direction sensitivity, which was followed by a study of the effect of packing grid points in the circumferential direction. Combination with various turbulence models was also attempted to determine the proper model for each ice shape.
In the first study applied to the 22.5 minute 3-D ice, the number of grid points used in the normal direction were 71, 81, 91, and 101 while the circumferential direction grid number was fixed at 491. 
Discussions of Results
Total of five different flow conditions were selected for CFD runs for 6 minute 2-D and 3-D ice (table I) Figures 14a and 14b showed that increasing the Reynolds number did not have significant effect on the lift at Mach numbers of 0.12 and 0.21 while Figure 14c showed that the Mach number change had more significant effect.
minute 3-dimensional cast ice
The decrease in C,,.,_ was 9.6% in going from Mach number of 0.12 to 0.21 and 12.3% when going from 0.12 to 0.29.
This is a quite a bit of contrast to the experiment which showed only about 0.5% change in the C_,o_ for the three
Mach numbers tested at Reynolds number of 6.4 million.
22,5 mimtte 2-dimensionol smooth ice
For this ice shape, the largest lift differential was observed at 
